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Abstract  
There are fou r  a reas  of work i n  t h e  Loran-C approach f l i g h t  t e s t  p r o j e c t  
( f i g .  1). Current  r e s u l t s  provide performance d a t a  on the  e f f e c t s  o f  S igna l  Noise 
Rat io ,  SNR, on t h e  dynamic performance of t he  r ece ive r  f i l t e r s  f o r  Loran-C d a t a ,  and 
d a t a  on Loran-C g r i d  deformation a t  a microscale of  100 meters. 
The Loran-C r e c e i v e r  provides  an LOP ( l i n e  of  p o s i t i o n )  Master and Slave t rans-  
m i t t e r  a t  an angle  8 t o  magnetic no r th  ( f i g .  2 ) .  N o  t ransformat ion  t o  l a t i t u d e -  
longi tude  r e fe rence  frame is requi red  s i n c e  t h i s  is t h e  major source of Loran-C 
naviga t ion  e r r o r s .  
A l o c a l  coord ina te  frame i s  es t ab l i shed  centered  a t  touchdown p o i n t  on t h e  run- 
way with d i r e c t i o n s  along and across t h e  runway ( f i g .  3 ) .  The coord ina te  transforma- 
t i o n  is  shown as a simple p a i r  of equat ions which can be e a s i l y  computed. 
A Loran-C d a t a  c o l l e c t i o n  system has been s e t  up as shown i n  f i g u r e  4. The 
Loran-C d a t a  a r e  s e n t  d i r e c t l y  t o  an Apple I1 computer wi th  a 12-inch monitor.  The 
system has been i n s t a l l e d  i n  var ious  ground vehic les  with a 24-inch whip antenna 
mounted on t h e  roof .  This s e rves  as a mobile p la t form f o r  micro g r i d  surveys and 
i n v e s t i g a t i o n  of  r ece ive r  dynamics. 
The e f f e c t  of SNR on Loran-C precision is shown f o r  two r e c e i v e r  f i l t e r s  of  
d i f f e r e n t  frequency response ( f i g .  5 ) .  The s tandard  dev ia t ion  of Loran-C i s  l e s s  
tha:: 9.1 microsecond (100 f e e t )  a t  p o s i t i v e  values  for  SNR. 
A s e t  of ground l e v e l  s t a t i c  readings of touchdown (TD) w a s  taken around 
Hanscom F i e l d  and t r a n s f e r r e d  to  an accura te  d e t a i l e d  layout drswing; t h i s  showed 
l o c a l  d i s t o r t i o n s  of  t he  average TD va lues  as shown i n  f i g u r e s  6 and 7. S imi la r  
surveys on a g r i d  on t h e  a t h l e t i c  f i e l d s  a t  MIT showed v a r i a t i o n s  over  100 meter 
spacing . 
I t  is  n o t  c l e a r  why these  microdis tor t ions  e x i s t .  They may no t  e x i s t  i f  t h e  
Loran-C antenna were a few hundred f e e t  i n  the a i r ,  which sugges ts  a 3-D survey i n  
the  approach a r e a  ( f i g .  8 ) .  
A p o s s i b l e  method f o r  a 3-D survey of micro g r i d  d i s t o r t i o n s  of  Loran-C s i g n a l s  
is shown. There a r e  d i f f i c u l t i e s  i n  loca t ing  a ba l loon  p r e c i s e l y  when winds e x i s t ,  
and a m o r e  mobile system t o  move over  t h e  micro g r i d  i s  d e s i r e d  ( f i g .  9 ) .  
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Figure 1. Loran-C approach nav - s t a t u s .  
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Figure 2. Local Loran geometry. 
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Figure  3 .  Coordinate t ransformat ion .  
Figure 4. Loran-C data c o l l e c t i o n  se tup .  
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Figure  5. Short-term v a r i a t i o n  i n  TD. 
'cf'* 
/9 JULIET 
L I E 1 1 4  
L N ' O  
F igure  6. Hanscom F i e l d  ground-level survey. 
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Figure 7. Summary of residual errors. 
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Figure 8. Grid microdeformation - open items. 
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Figure 9. Balloon-borne antenna €or 3-D survey. 
